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It is known that tissue cells cultivated outside of the organism are 
able to produce antibodies against a given antigen when it is added to 
the medium.  Goat red blood corpuscles, added to  the medium in 
which guinea pig bone marrow was cultivated, determined the pro- 
duction of hemolysins by the guinea pig cells. 1  In the experiments 
described in this paper, the action of an antigen on the rate of prolifera- 
tion of fibroblasts was investigated.  An attempt was made to learn 
whether one part of a fragment of culture would grow at the same rate 
as the other part, when a small amount of a foreign protein was added 
to the medium for a long period of time; and whether a change in their 
respective rates of growth would occur if the fibroblasts cultivated in 
homogenic  plasma, and in the same plasma containing a small amount 
of a heterogenic protein, were transferred into a medium containing 
this latter protein under a high contentration. 
Technique. 
The tissues used in these experiments were taken from a  9 year 
old strain of fibroblasts.  2  The cultures were prepared in the usual 
way, incubated for 48 hours, measured by projection of the area of 
growth, and transferred to a fresh medium.  The foreign protein used 
was human ascitic fluid; in a  few experiments dog serum was used. 
The culture which was selected for the experiment was divided into 
two equal parts.  One of the fragments  was placed in a medium consist- 
ing of equal volumes of chicken plasma and fresh chick embryo juice. 
The other was placed in a medium containing equal volumes of plasma 
1 Carrel, A., and Ingebrigtsen, R., Y. Exp. Med., 1912, xv, 287. 
2 Ebeling, A. H.,J. Exp. Med., 1919, xxx, 531.  Carrel, A., and Ebeling, A. H., 
Y. Exp. Med.,  1921,  xxxiv, 317. 
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and embryonic tissue juice to which had previously been added about 
14 per cent of ascitic fluid, making the percentage of foreign protein in 
the total culture medium about 7 per cent.  Care was taken to avoid 
contaminating the control culture by instruments, knives, and needles 
which had been in  contact with the foreign protein.  When trans- 
ferred to a new medium, each of the two cultures was divided.  One 
half was used for continuing the experiment, and the other half was 
discarded,  unless this part was  used as a  test  to  see how the cul- 
tures  would  act  when  exposed  to  the  foreign  protein  in  a  high 
concentration. 
RESULTS. 
The rate of growth of the two strains of a  complete experiment of 
nineteen passages during a period of about 40 days is recorded in Table 
I  and Text-fig. 1.  At the beginning, the rate of growth of both cul- 
tures  showed a  slight  difference.  The  culture  to  which the small 
amount of ascitic fluid was added hearty always showed a  slightly 
higher rate of growth than the control culture.  This might be due to 
secondary causes.  The fluctuations of the rate of proliferation are 
due, to some extent, to the influence of slight changes in temperature 
of the incubator  and  similar periodical causes.  When the  control 
showed a  high rate of growth, the experiment showed a  lower rate, 
and vice versa,  but after about  eight or ten passages both  cultures 
showed fluctuations in the same direction.  As a  whole, no marked 
differences between the two rates of growth seem to take place. 
When an attempt was made to see how both strains would act when 
exposed to a high concentration of the protein used for immunization, 
subcultures were made of the control (non-immunized strain) and of 
the immunized strain,  and transferred into  a  medium composed of 
plasma,  embryonic tissue  juice,  and  ascitic  fluid.  The  amount of 
ascltic fluid in the subcultures was 50 per cent or more, and exerted a 
marked inhibiting influence on the rate of growth of a normal culture. 
The rate of growth of the control cultures which had not been exposed 
to ascitic fluid decreased markedly and was even followed by death 
(Text-fig. 2).  At Passages 7, 10, 12, 14, and 17, half the tissue frag- 
ment was cultivated in  a  medium containing about 50  per cent of 
ascitic fluid, while the other half was used for the continuation of the ALBERT  ~'ISCHER  663 
strain.  The dots A, B, C, D, and E  represent the rate of growth of 
these subcultures in 48 hours  (Text-fig. 2.)  It is shown that 50 per 
cent  ascific fluid  has  a  marked  inhibiting  influence  on  the  rate  of 
TABLE  I. 
Rate of Growth of the Immunized and Non-Immunized Strains of Fibroblasts for 
a Period of Nineteen  Passages, 
Culture  No. 
537-1,  537-2 
549, 550 
559, 560--1 
571, 572 
585, 586 
599, 600 
610-1,  610-2~ 
611-1,  611-2J 
623, 624 
642, 643 
659--1, 659--2'~ 
660-1, 660-2j 
672, 673 
686-1,  686--2~, 
687-1, 687-2J 
702, 703 
718--1, 718-2~ 
719--1, 719-2J 
733, 734 
749, 750 
760-1,  760-27 
761-1,  761-2J 
775, 776 
799, 800 
Passage No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
Relative increase. 
Experiment; 
Control~  homogenic 
homogemc  mediumwith 
medium.  7 per cent  ascitie  fluid. 
7.0  10.2 
9.8  6.2 
9.4  14.0 
5.6  8.2 
9.0  16.8 
12.4  13.4 
8.2  10.2 
7.6  15.8 
17.0  19.0 
18.6  9.2 
23.9  17.2 
17.4  15.6 
19.0  20.8 
10.4  12.0 
17.4  15.8 
12.4  6.8 
10.0  8.0 
13.2  10.4 
9.0  12.2 
Relative increase of 
subcultures  in 50 per cent 
ascltic  fluid. 
ControL  Expenment. 
2.8 
4.6 
9.4 
6.0 
3.8 
13.8  4.9 
m~tio(~) ol 
sul~dtures. 
16.2  3.5 
23.2  2.4 
23.0 
8.4 
3.4 
4.2 
growth of a  normal culture of fibroblasts.  The rate of growth of the 
fibroblasts in a  culture medium which always contained about 7 per 
cent ascitic fluid is shown in Text-fig. 3.  At Passages 7,  10,  12,  14, 
and t7, subcultures were made in a  medium containing about 50 per 26 
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In all the figures the ordinates represent the relative increase in square centi- 
meters and the absciss~ the number of passages at 48 hour intervals. 
TExT-F~G.  1.  The  rate  of growth  of  two cultures  of fibroblasts, the control 
(dotted line) cultivated in the usual homogenic culture medium, the other (solid 
line) in the same medium containing 7 per cent ascitic  fluid. 
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TExT-FzG. 2. The  rate  of  growth  of  the  non-hnmunized strain  and  subcultures. 
The dotted line represents the rate of growth of fibroblasts in homogenic culture 
medium.  The solid lines (.4, B, C, D, and E)  represent  the rate  of  growth of 
the subcultures of the non-immunized strain in a medium  containing 50 per cent 
ascitic fluid. 
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TExT-Fxo. 3.  The rate  of growth of the immunized strain ancl subcultures. 
The dotted line represents the rate of gowth of fibroblasts in the culture medium 
contal-i,g 7 per cent ascitic fluid.  The solid lines (A, B, C, D, and E) represent 
the rate of growth of the subcultures of the immlmi~ed strain in a medium  con- 
taining 50 per cent ascitic fluid. 
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TEXT-FIo. 4, ~ to e.  (a to d) The rate of growth of the non-lmmunized (dotted 
Hne) and the immunized (solid line)  strain  of fibroblasts.  Of the three passages 
shown, the last one represents the rate of growth in the culture medium containing 
50 per cent ascitic fluid.  (e) The rate of growth of two strains of fibroblasts,  one 
(solid line)  cultivated in a  medium containing 7 per cent dog serum,  the  other 
(dotted line) in a medium containing no foreign protein.  The last passage  shows 
the growth of both strains in the culture medium containing 50 per cent dog serum. 
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cent ascitic fluid, and the dots A, B, C, D, and E  indicate the rate 
of growth.  It may be seen that the rate of growth increased markedly 
instead of decreasing, as in the control cultures.  There was always a 
sharp  difference in  the  response  of  the  two  cultures  to  the  same 
amount of foreign protein.  It was certain that one of the strains had 
become adapted to the presence of the foreign protein, while the other 
was still  subject to  its inhibiting influence.  The same phenomena 
were observed in several other experiments and are expressed by Text- 
fig. 4,  a  to e.  In Text-fig. 4,  a, the curve shows the rate of growth 
during two passages in 7 per cent foreign protein, and after exposure 
to  50  per cent foreign protein.  The non-immunized strain  almost 
died.  Its rate of growth decreased from 22 sq. cm. to about 1 sq. cm., 
while the ilnmunized strain grew at the usual rate, as if nothing had 
happened.  In another experiment (Text-fig. 4, b), the non-immunized 
strain was killed, and the immunized strain not affected at all.  The 
same phenomenon is shown in Text-fig. 4, c and d. 
In a few experiments, dog serum which had had a strong inhibiting 
influence on the growth of fibroblasts was used as antigen.  The re- 
sult showed the same action as with ascitic fluid (Text-fig. 4, e).  The 
immunized strain was cultivated in a medium containing 7 per cent 
dog serum, and the control in a medium containing no foreign protein. 
For the final test, both strains were placed in a medium containing 50 
per cent dog serum; the rate of growth of the control decreased much 
more than that of the immunized strain. 
CONCLUSIONS. 
It may be concluded that, under the conditions of the experiments: 
1.  A small amount of foreign protein added to the culture medium 
does not modify the rate of proliferation of fibroblasts. 
2.  A large amount of foreign protein added to the culture medium 
decreases markedly the rate of proliferation of fibroblasts cultivated 
previously in homogenic medium, while it does not decrease the rate 
of proliferation of fibroblasts cultivated previously in the presence of 
a small amount of the foreign protein. 
3.  Fibroblasts  in vitro respond  to  the presence of an antigen in 
the culture medium by becoming immunized against its action. 